INTRODUCTION
This annotated bibliography is intended to provide a convenient review of published references about potential volcanic hazards on the Island of Hawai'i that are pertinent to drilling and operating geothermal wells. The bibliography was prepared at the request of the U.S. Department of Energy (DOE), as part of the U.S. Geological Survey's contribution to the Kilauea Environmental Impact Statement being written by DOE.
The first two sections of this annotated bibliography list the most important publications that describe eruptions of Kilauea volcano, with special emphasis on activity in and near the designated geothermal subzones (A report on geothermal resource subzones for designation by the Board of Land and Natural Resources, State of Hawaii, Department of Land and Natural Resources, August 1984, 101 p.) . In addition, we assume that power lines transporting electricity will be constructed either across the Humu'ula Saddle, between Mauna Loa and Mauna Kea, or along the Hamakua (northeastern) coast. Therefore, we also describe references about historic eruptions from Mauna Loa's northeast rift zone, as well as the most recent activity on the southern flank of dormant Mauna Kea, adjacent to the Humu'ula Saddle. The most recent eruptions of Mauna Kea on its northeastern and northern flanks (Hamakua coast) occurred about 5,000 years ago (Laupahoehoe Point) and 7,100 years ago (Pu'u Kole).
The This paper summarizes studies of deposits produced by phreatomagmatic and phreatic explosions at Kilauea's summit, concentrating on the 1924 and 1790 eruptions, the Uwekahuna and Pahala Ashes, and pyroclastic deposits in the Hilina Basalt. The authors conclude that, in all cases, lowering of the magma column below a shallow water table triggered phreatomagmatic and phreatic explosions.
The authors recognized three phases of the A.D. 1790 hydromagmatic eruption: (1) an early phreatomagmatic episode that deposited well-bedded ash rich in juvenile material and older lithic fragments; (2) Strombolian activity that produced a scoria-fall deposit, followed by phreatomagmatic activity that deposited ash similar to that of the first phase; and (3) a phreatic episode that deposited lapilli and lithic blocks interbedded with pyroclastic-surge layers. The magma column is thought to have been at a high level beneath Halema'uma'u Crater during the phreatomagmatic and Strombolian phases, but withdrawal of the magma column to feed eruptions on Kilauea's lower east rift zone is postulated as the cause of the phreatic eruptions. This paper summarizes the geology of Kilauea's lower east rift zone and presents data on the distribution of vents that erupted olivine-controlled and differentiated tholeiitic basalt. Several small, shallow magma reservoirs that might be targets for geothermal exploration are identified on the basis of the chemical data. This paper also summarizes the geology of Kilauea's lower east rift zone, but it focuses more on the distribution, ages, recurrence intervals, and volumes of lava flows erupted during the past 2,360 years. The author briefly addresses volcanic hazards on the lower east rift zone and the potential impact of lava flows and rarer explosive eruptions on people and man-made structures. Explosive phreatomagmatic and phreatic eruptions resulted in deposition of lithic-rich tuff around Pu'ulena (between 1,270 and 490 years B.P.) and Kapoho Craters (between 340 and about 200 years B.P.). This map shows the distribution of the products of 112 separate eruptions that underlie the surface of the lower east rift zone and adjacent north and south flanks of Kilauea. About 75 percent of the area is covered by vent deposits and lava flows erupted during the past 400 years. The map distinguishes different tholeiitic basalt rock types on the basis of the relative abundances of olivine, plagioclase, and pyroxene phenocrysts. Although superseded in many cases by more recent work, this lengthy report is still essential first reading for anyone interested in the geology of the Big Island. In addition to descriptions of each of the five volcanoes that form the island, the report describes historic eruptions of Kilauea, Mauna Loa, and Hualalai. The report also briefly describes the effects of bombing active Mauna Loa lava flows in 1935 and 1942 during attempts to protect Hilo.
Stearns
Reports on specific historic eruptions that have affected areas of Kilauea now designated as geothermal subzones (no annotation provided):
Lower east rift zone eruptions around 1790:
see Moore and Trusdell, 1991; Moore, 1983 Moore, , 1992 This map (scale 1:100,000), which is in review, portrays the generalized geology of each of the five volcanoes that comprise the Island of Hawai'i. We include it in this section because it best depicts the relationship of relatively young Mauna Kea and Mauna Loa lava flows in the vicinity of the Humu'ula Saddle. This comprehensive report, an update of an earlier version by Mullineaux and Peterson (1974) , summarizes the hazards that accompany volcanic eruptions in Hawai'i. Hazards that have affected people and artificial structures in the past include lava flows, tephra falls, volcanic gases, and pyroclastic surges. Lava flows cause the most structural damage. The authors suggest that the most effective mitigation procedures include landuse planning prior to eruptions and evacuation when necessary. They discuss the effectiveness of barriers, diversion channels, explosives, and cooling of lava with water. Maps of the Island of Hawai'i show zones of relative risk of people and structures being affected by lava flows, tephra, ground fractures, and subsidence. Results of leveling in east Hawaii during this century are compiled in this report. Although not interpretive, it is the most comprehensive summary of measured vertical motions, tabulating all level surveys from the tide gauge site in Hilo during 1912 Hilo during , 1926 Hilo during , 1958 Hilo during , 1971 Hilo during , 1975 Hilo during , 1976 Hilo during , and 1979 Decker, R.W., Koyanagi, R.Y., Dvorak, J.J., Lockwood, J.P., Okamura, A.T., Yamashita, K.M., and Tanigawa, W.R., 1983, Seismicity and surface deformation of Mauna Loa volcano, Hawaii: Eos, v. 64, p. 545-547.
II. ANALYSES AND MITIGATION OF VOLCANIC HAZARDS ON THE
This paper predicted the 1984 eruption of Mauna Loa. Increased seismicity and rates of deformation measured around the summit caldera of Mauna Loa indicated that magma was being stored in a shallow summit reservoir prior to 1984. Extension of monitor line lengths across the caldera continued after the 1975 eruption at rates of 20-50 mm/yr. All deformation appeared to have been confined to the general summit area.
